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W--> 41 Trp Pro Xaa Val Ala Pro Ser 

W--> 59 Thr Ala Gly Xaa Val Gin Lys 

W--> 77 Ala Asp Gly Xaa Asn Gly Leu 

W--> 24 0 tccaacttgt ggannnatga cctacattt 
2 9 

W--> 2 70 aaatgtaggt catnnntcca caagttgga 
2 9 

W--> 3 00 catttgctgg ccannngttg caccgtcat 
29 

W--> 33 0 atgacggtgc aacnnntggc cagcaaatg 
29 

W--> 3 60 tactggttgg gaannnacat tattggttc 
2 9 

W--> 390 gaaccaataa tgtnnnttcc caaccagta 
29 

W--> 42 0 tgatgtgatt gcannnccag atgggaatg 
29 

W--> 45 0 cattcccatc tggnnntgca atcacatca 
29 
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RDID 00112CIPUS.ST25, txt 
SEQUENCE LISTING 



<110> Thym, Detlef 

Knappe, Wolf gang-Reinhold 
Shao, Zhixin 
Schmuck, Rainer 
Kratzsch, Peter 
Bunk, Daniella 

<120> New Forms of Soluble Pyrroloquinoline Quinone -Dependent Glucose Dehydrogenase 

<130> RDID 00112CIPUS 

<150> EP 00123512.6 
<151> 2000-10-27 

<150> EP 00127294.7 
<151> 2000-12-19 

<150> US 09/710197 
<151> 2000-11-09 

f*| <160> 26 

L4 <170> Patentln version 3.1 

<210> 1 

'J? <211> 7 

yll <212> PRT 

|f| <213> Acinetobacter calcoaceticus 
'H <220> 

s <221> misc_feature 

1^ <222> (3) . . (3) 

^ <223> The amino acid at this position can be any residue other than thr 
eonine 

m 

z -5r 

*F <400> 1 

M 

= >4 Trp Pro Xaa Val Ala Pro Ser 



<210> 2 

<211> 7 

<212> PRT 

<213> Acinetobacter calcoaceticus 
<220> 

<221> misc_feature 

<222> (4) . . (4) 

<223> The amino acid in this position can be any residue other than asp 
aragine 



<400> 2 

Thr Ala Gly Xaa Val Gin Lys 
1 5 



<210> 


3 


<211> 


7 


<212> 


PRT 


<213> 


Acinetobacter 


<220> 




<221> 


misc feature 


<222> 


(4) . . (4) 
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<223> The amino acid in this position can be any residue other than glu 
tamine 



<400> 3 

Ala Asp Gly Xaa Asn Gly Leu 
1 5 



<210> 4 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer GF23 

<400> 4 

cgcgcacgcg catgccgccg atgttc 26 



. ., <210> 5 

<211> 23 

Q<212> DNA 

jf=| <213> Artificial Sequence 
CS <220> 

f|| <223> Description of artificial sequence: antisense primer GR23 

P <400> 5 

I1| gacggccagt gaattctttt eta 23 



S <210> 6 

Mk <211> 20 

m n <212> DNA 

M; <213> Artificial Sequence 

m 

Si f| <220> 

.JJ <223> Description of artificial sequence: sense primer GDH F2 

h4 

<4 00> 6 

ttaacgtgct gaacagcegg 2 0 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer GDH F3 

<400> 7 

gatgetgatg ggcagaatgg 2 0 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer GDH F4 

<400> 8 

atatgggtaa agtactaege 2 0 
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<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer GDH F5 
<400> 9 

acgatccaac ttgtggagag 20 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: antisense primer GDH Rl 

<400> 10 

cgattaagtt gggtaacgcc 20 

n <2io> ii 

J5 <211> 20 

jff <212> DMA 

0| <213> Artificial Sequence 
5JJ <220> 

f#s <223> Description of artificial sequence: antisense primer GDH R2 

IjjS <400> 11 

atacggaaaa tgacaccacg 20 



U < 210 > 12 

W <211> 20 

§l| <212> DNA 

[m <213> Artificial Sequence 
Q <220> 

<223> Description of artificial sequence: antisense primer GDH R3 

<400> 12 

gggccttgtt cagactgcaa 20 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of artificial sequence: antisense primer GDH R4 
<400> 13 

caagacgacc tgactgatgg 20 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of artificial sequence: antisense primer GDH R5 



<400> 14 

cataacaacg cgtgcggctt 
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<210> 15 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer EGF 
<220> 

<221> misc_f eature 

<222> (14) . . (14) 

<223> can be any nucleotide 



<220> 

<221> misc_f eature 

<222> (15).. (15) 

<223> can be any nucleotide 



<220> 

Ul <221> mi sc_f eature 

lZ <222> (16) . . (16) 

W <223> can be any nucleotide 



2| <400> 15 

ft! tccaacttgt ggannnatga cctacattt 



$ <210> 16 

4 <211> 29 

' <212> DNA 

<213> Artificial Sequence 



f5 <220> 



<ZZU> 

<223> Description of artificial sequence: antisense primer EGR 



m < 220 > 

<221> mi sc_f eature 

**f <222> (14) . . (14) 

H* <223> can be any nucleotide 



<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> can be any nucleotide 



<220> 

<221> misc_feature 

<222> (16) . . (16) 

<223> can be any nucleotide 



<400> 16 

aaatgtaggt catnnntcca caagttgga 



<210> 17 

<211> 29 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of artificial sequence: sense primer TSF 
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<220> 

<221> misc_feature 

<222> (14) . . (14) 

<223> can be any nucleotide 

<220> 

<221> misc__f eature 

<222> (15).. (15) 

<223> can be any nucleotide 

<220> 

<221> misc_feature 

<222> (16) . . (16) 

<223> can be any nucleotide 

<400> 17 

catttgctgg ccannngttg caccgtcat 29 



y, <2io> 

<211> 
<212> 
0 <213> 


18 
29 
DNA 

Artificial Sequence 


!i! <22o> 

n <223> 


Description of artificial 


5;. <220> 
^ <221> 
<222> 
* * <223> 


misc feature 
(14) . . (14) 

can be any nucleotide 


fft <22 0> 
jsisg < 2 2 1 > 
<222> 
# <223> 


misc feature 
(15) . . (15) 

can be any nucleotide 


P* <220> 
<221> 
<222> 
<223> 


misc feature 
(16) . . (16) 

can be any nucleotide 


<400> 


18 



atgacggtgc aacnnntggc cagcaaatg 29 

<210> 19 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer NHF 
<220> 

<221> misc_feature 

<222> (14) . . (14) 

<223> can be any nucleotide 

<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> can be any nucleotide 
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<220> 

<221> misc_f eature 

<222> (16).. (16) 

<223> can be any nucleotide 

<400> 19 

tactggttgg gaannnacat tattggttc 2 9 

<210> 20 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: antisense primer NHR 
<220> 

<221> misc_f eature 

<222> (14) . . (14) 

y* <223> can be any nucleotide 

O <220> 

m <221> mis cofeature 

g <222> (15) . . (15) 

113 <223> can be any nucleotide 

St 

F9 <220> 

%l <221> mi sc_f eature 

s<t <222> (16) . . (16) 

; <223> can be any nucleotide 

s 3 

^ <400> 20 

;1 gaaccaataa tgtnnnttcc caaccagta 29 

W <210> 21 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: sense primer SNF 
<220> 

<221> misc_feature 

<222> (14) . . (14) 

<223> can be any nucleotide 

<220> 

<221> misc_f eature 

<222> (15).. (15) 

<223> can be any nucleotide 

<220> 

<221> misc_feature 

<222> (16) . . (16) 

<223> can be any nucleotide 



<400> 21 

tgatgtgatt gcannnccag atgggaatg 
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<210> 22 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial sequence: antisense primer SNR 
<220> 

<221> misc_f eature 

<222> (14) . . (14) 

<223> can be any nucleotide 

<220> 

<221> misc_f eature 

<222> (15) . . (15) 

<223> can be any nucleotide 

£j <220> 

O <221> mis cofeature 

Q <222> (16) . . (16) 

-.1 <223> can be any nucleotide 

fH <400> 22 

cattcccatc tggnnntgca atcacatca 2 9 

f¥ 

H 

<210> 23 
* <211> 1362 
K* <212> DNA 

f ;? s <213> Acinetobacter calcoaceticus 
11 <400> 23 

:|| gatgttcctc taactccatc tcaatttgct aaagcgaaat cagagaactt tgacaagaaa 60 

^ gttattctat ctaatctaaa taagccgcac gcgttgttat ggggaccaga taatcaaatt 120 

tggttaactg agcgagcaac aggtaagatt ctaagagtta atccagagtc gggtagtgta 180 

aaaacagttt ttcaggtacc agagattgtc aatgatgctg atgggcagaa tggtttatta 240 

ggttttgcct tccatcctga ttttaaaaat aatccttata tctatatttc aggtacattt 3 00 

aaaaatccga aatctacaga taaagaatta ccgaaccaaa cgattattcg tcgttatacc 360 

tataataaat caacagatac gctcgagaag ccagtcgatt tattagcagg attaccttca 42 0 

tcaaaagacc atcagtcagg tcgtcttgtc attgggccag atcaaaagat ttattatacg 480 

attggtgacc aagggcgtaa ccagcttgct tatttgttct tgccaaatca agcacaacat 540 

acgccaactc aacaagaact gaatggtaaa gactatcaca cctatatggg taaagtacta 600 

cgcttaaatc ttgatggaag tattccaaag gataatccaa gttttaacgg ggtggttagc 660 

catatttata cacttggaca tcgtaatccg cagggcttag cattcactcc aaatggtaaa 720 

ttattgcagt ctgaacaagg cccaaactct gacgatgaaa ttaacctcat tgtcaaaggt 780 

ggcaattatg gttggccgaa tgtagcaggt tataaagatg atagtggcta tgcttatgca 84 0 

aattattcag cagcagccaa taagtcaatt aaggatttag ctcaaaatgg agtaaaagta 900 

gccgcagggg tccctgtgac gaaagaatct gaatggactg gtaaaaactt tgtcccacca 960 
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ttaaaaactt 


tatataccgt 


tcaagatacc 


tacaactata acgatccaac 


ttgtggagag 


1020 


atgacctaca 


tttgctggcc 


aacagttgca 


ccgtcatctg cctatgtcta 


taagggcggt 


1080 


aaaaaagcaa 


ttactggttg 


ggaaaataca 


ttattggttc catctttaaa acgtggtgtc 


1140 


attttccgta 


ttaagttaga 


tccaacttat 


agcactactt atgatgacgc 


tgtaccgatg 


1200 


tttaagagca 


acaaccgtta 


tcgtgatgtg 


attgcaagtc cagatgggaa 


tgtcttatat 


1260 


gtattaactg 


atactgccgg 


aaatgtccaa 


aaagatgatg gctcagtaac 


aaatacatta 


1320 


gaaaacccag 


gatctctcat 


taagttcacc 


tataaggcta ag 




1362 



<210> 24 

■ . <211> 454 

. . <212> PRT 

<213> Acinetobacter calcoaceticus 

<400> 24 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

o 

fl Phe Asp Lys Lys Val lie Leu Ser Asn Leu Asn Lys Pro His Ala Leu 
M 20 25 30 

n 

m Leu Trp Gly Pro Asp Asn Gin lie Trp Leu Thr Glu Arg Ala Thr Gly 

H 

Lys lie Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 
* 50 ~ 55 60 

55 Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
fl 65 70 75 80 

, UTS 

W Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 
M 85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 
100 105 110 



Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 
115 ~ 120 125 



Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 



Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 



lie Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 
165 170 175 



Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 
180 185 190 
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His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser lie 
195 ^ 200 205 



Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His lie Tyr Thr 
210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu lie Asn Leu 
245 ~ 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 
260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 
H 275 ^ 280 285 

M Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 
HI 290 " 295 300 

I 

SP Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
fff 305 " 310 315 320 

s Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 
Ul ~ 325 330 335 

ff| Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

s 



tft 340 345 350 



fl Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 
3 55 ' 36 0 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 
370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 ~ 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 
405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 
420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 
435 440 445 



Phe Thr Tyr Lys Ala Lys 
450 



<210> 25 
<211> 455 
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<212> PRT 

<213> Acinetobacter baumannii 
<400> 25 

Asp lie Pro Leu Thr Pro Ala Gin Phe Ala Lys Ala Lys Thr Glu Asn 
15 10 15 



Phe Asp Lys Lys Val lie Leu Ser Asn Leu Asn Lys Pro His Ala Leu 
20 25 * 30 



Leu Trp Gly Pro Asp Asn Gin lie Trp Leu Thr Glu Arg Ala Thr Gly 
35 40 45 



Lys lie Leu Arg Val Asn Pro Val Ser Gly Ser Ala Lys Thr Val Phe 
50 55 60 



Gin Val Pro Glu lie Val Ser Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Q Gly Phe Ala Phe His Pro Asp Phe Lys His Asn Pro Tyr lie Tyr lie 
S 85 90 95 

i 

|11 Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 
■Z 100 " 105 110 

L,} Gin Thr lie lie Arg Arg Tyr Thr Tyr Asn Lys Thr Thr Asp Thr Phe 
^ 115 ~ 12 0 125 

Glu Lys Pro lie Asp Leu lie Ala Gly Leu Pro Ser Ser Lys Asp His 
M 130 13 5 14 0 

!5? Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
O 145 " 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Ser Asn 
165 170 175 



Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Ser Lys Asp Tyr 
180 185 190 



His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 
195 ~ 200 205 



Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 
210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Ala Pro Asn Gly Lys 
225 ~ 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 
245 250 255 



Val Leu Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 
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265 270 



Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Thr Asn Lys 
275 280 285 

Ser Gin He Lys Asp Leu Ala Gin Asn Gly He Lys Val Ala Thr Gly 
290 * 295 300 

Val Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro 
305 310 315 320 

Pro Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp 
325 330 335 

Pro Thr Cys Gly Glu Met Ala Tyr He Cys Trp Pro Thr Val Ala Pro 
340 345 350 

^ Ser Ser Ala Tyr Val Tyr Thr Gly Gly Lys Lys Ala He Pro Gly Trp 
f=| 355 360 365 

M 

m Glu Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg 
370 375 380 

Hi 

m 

-is He Lys Leu Asp Pro Thr Tyr Ser Thr Thr Leu Asp Asp Ala He Pro 
J*f 385 ~ 390 J 395 400 

N 

7 , Met Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Glu 
~ 405 410 415 

o 

m 

S J Gly Asn Thr Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys 
W 420 425 430 

^ Asp Asp Gly Ser Val Thr His Thr Leu Glu Asn Pro Gly Ser Leu He 
435 440 445 

Lys Phe Thr Tyr Asn Gly Lys 
450 455 

<210> 26 
<211> 4373 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide sequence of the pACSGDH vector 
<400> 26 

cactaactga ttacgcaccg catgtaaccg ttttcaatct gtgagtaaat tcacagttta 60 
ttaacattgt gatagctatg atgacaacgt ttgtcgcact gtaactaacg tgtaacagtt 12 0 
agttgtcagt tttgctgggg tatttcgctt ataaaaaccg ttatcacaat atcccgcgac 18 0 
taccggacaa aaataaagag ttgaataaga gcttatccca ttagggctat tttacttgcc 240 
attttggacc tgggcagtgc tcgccaaaac gcgttagcgt tttgaacgcg ctagcggcgg 3 00 
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cccgaagggc gagcgtagcg agtcaaacct cacgtactac gtgtacgctc cggtttttgc 3 60 

gcgctgtccg tgtccaaact gctgcgccaa taacgcctgg tgggataggc tctaaatacg 420 

cttcggcgtt cagtaacacg cgttaacgtg ctgaacagcc gggcattttt ttacgctata 480 

ccctacataa taaaaccgga gctaccatga ataagaaggt actgaccctt tctgccgtga 540 

tggcaagtct gttattcggc gcgcacgcgc atgccgccga tgttcctcta actccatctc 600 

aatttgctaa agcgaaatca gagaactttg acaagaaagt tattctatct aatctaaata 660 

agccgcacgc gttgttatgg ggaccagata atcaaatttg gttaactgag cgagcaacag 72 0 

' gtaagattct aagagttaat ccagagtcgg gtagtgtaaa aacagttttt caggtaccag 780 

agattgtcaa tgatgctgat gggcagaatg gtttattagg ttttgccttc catcctgatt 84 0 

ttaaaaataa tccttatatc tatatttcag gtacatttaa aaatccgaaa tctacagata 900 

:. aagaattacc gaaccaaacg attattcgtc gttataccta taataaatca acagatacgc 960 

L^tcgagaagcc agtcgattta ttagcaggat taccttcatc aaaagaccat cagtcaggtc 1020 

Ogtcttgtcat tgggccagat caaaagattt attatacgat tggtgaccaa gggcgtaacc 1080 

" 

Sagcttgctta tttgttcttg ccaaatcaag cacaacatac gccaactcaa caagaactga 1140 

W 

f|f atggtaaaga ctatcacacc tatatgggta aagtactacg cttaaatctt gatggaagta 1200 

{J? ttccaaagga taatccaagt tttaacgggg tggttagcca tatttataca cttggacatc 1260 

H=| gtaatccgca gggcttagca ttcactccaa atggtaaatt attgcagtct gaacaaggcc 132 0 

7 caaactctga cgatgaaatt aacctcattg tcaaaggtgg caattatggt tggccgaatg 1380 

p tagcaggtta taaagatgat agtggctatg cttatgcaaa ttattcagca gcagccaata 1440 

W agtcaattaa ggatttagct caaaatggag taaaagtagc cgcaggggtc cctgtgacga 1500 

Sb aagaatctga atggactggt aaaaactttg tcccaccatt aaaaacttta tataccgttc 1560 

M 5 aagataccta caactataac gatccaactt gtggagagat gacctacatt tgctggccaa 1620 

cagttgcacc gtcatctgcc tatgtctata agggcggtaa aaaagcaatt actggttggg 1680 

aaaatacatt attggttcca tctttaaaac gtggtgtcat tttccgtatt aagttagatc 1740 

caacttatag cactacttat gatgacgctg taccgatgtt taagagcaac aaccgttatc 1800 

gtgatgtgat tgcaagtcca gatgggaatg tcttatatgt attaactgat actgccggaa 1860 

atgtccaaaa agatgatggc tcagtaacaa atacattaga aaacccagga tctctcatta 1920 

agttcaccta taaggctaag taatacagtc gcattaaaaa accgatctat aaagatcggt 1980 

ttttttagtt ttagaaaaga attcactggc cgtcgtttta caacgtcgtg actgggaaaa 2040 

ccctggcgtt acccaactta atcgccttgc agcacatccc cctttcgcca gctggcgtaa 2100 

tagcgaagag gcccgcaccg atcgcccttc ccaacagttg cgcagcctga atggcgaatg 2160 

gcgcctgatg cggtattttc tccttacgca tctgtgcggt atttcacacc gcatatggtg 2220 

cactctcagt acaatctgct ctgatgccgc atagttaagc cagccccgac acccgccaac 22 80 

acccgctgac gcgccctgac gggcttgtct gctcccggca tccgcttaca gacaagctgt 2340 

gaccgtctcc gggagctgca tgtgtcagag gttttcaccg tcatcaccga aacgcgcgag 2400 
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acgaaagggc ctcgtgatac gcctattttt ataggttaat gtcatgataa taatggtttc 2460 

ttagacgtca ggtggcactt ttcggggaaa tgtgcgcgga acccctattt gtttattttt 2520 

ctaaatacat tcaaatatgt atccgctcat gagacaataa ccctgataaa tgcttcaata 258 0 

atattgaaaa aggaagagta tgagtattca acatttccgt gtcgccctta ttcccttttt 2640 

tgcggcattt tgccttcctg tttttgctca cccagaaacg ctggtgaaag taaaagatgc 2700 

tgaagatcag ttgggtgcac gagtgggtta catcgaactg gatctcaaca gcggtaagat 2760 

ccttgagagt tttcgccccg aagaacgttt tccaatgatg agcactttta aagttctgct 282 0 

atgtggcgcg gtattatccc gtattgacgc cgggcaagag caactcggtc gccgcataca 2880 

ctattctcag aatgacttgg ttgagtactc accagtcaca gaaaagcatc ttacggatgg 2940 

catgacagta agagaattat gcagtgctgc cataaccatg agtgataaca ctgcggccaa 3000 

cttacttctg acaacgatcg gaggaccgaa ggagctaacc gcttttttgc acaacatggg 3060 

y^ggatcatgta actcgccttg atcgttggga accggagctg aatgaagcca taccaaacga 312 0 

Ocgagcgtgac accacgatgc ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg 3180 

m cgaactactt actctagctt cccggcaaca attaatagac tggatggagg cggataaagt 3240 

111 tgcaggacca cttctgcgct cggcccttcc ggctggctgg tttattgctg ataaatctgg 3300 

£ agccggtgag cgtgggtctc gcggtatcat tgcagcactg gggccagatg gtaagccctc 3360 

% 4 ccgtatcgta gttatctaca cgacggggag tcaggcaact atggatgaac gaaatagaca 342 0 

f gatcgctgag ataggtgcct cactgattaa gcattggtaa ctgtcagacc aagtttactc 3480 

f~| atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat 3540 

PI cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc 3600 

S{ agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg 366 0 

CRT 

t& ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct 3720 

accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct 3780 

tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct 3 84 0 

cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg 3 900 

gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc 3 960 

gtgcacacag cccagcttgg agcgaacgac ctacaccgaa ctgagatacc tacagcgtga 4020 

gctatgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg 4080 

cagggtcgga acaggagagc gcacgaggga gcttccaggg ggaaacgcct ggtatcttta 414 0 

tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg 4200 

ggggcggagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg 4260 

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat 432 0 

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgacggggc ccg 4373 
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